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D3.js

- D34 FR Data-Driven Documents
- JavaScripteR 2 ZE
- BFEM I LA FHIT 1L
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c FIERE: KRETRN, TEHEHMBFIETE
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« JB4XRY : https://github.com/d3/d3
- BM: https://d3js.org/
e fAxZwiki: https://github.com/d3/d3/wiki/API--5 3 Fiij

{EEi1EZ: http://bost.ocks.org/mike/
http://bl.ocks.org/mbostock/

» Dashing D3.js: https://www.dashingd3js.com/table-of-
contents

* M. Bostock, V. Ogievetsky, and J. Heer. D3: Data-
Driven Documents. IEEE Trans. Visualization & Comp.
Graphies, 17(12):2301-2309, 2011. (§%#%)

0 0



https://github.com/d3/d3
https://d3js.org/
https://github.com/d3/d3/wiki/API--%E4%B8%AD%E6%96%87%E6%89%8B%E5%86%8C
http://bost.ocks.org/mike/
http://bl.ocks.org/mbostock/
https://www.dashingd3js.com/table-of-contents
http://ieeexplore.ieee.org/xpl/articleDetails.jsp?arnumber=6064996
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e AR
LAl

- ¥¥:=5 (IE / EDGE / Chrome / Firefox / Safari / Opera )

* HTML ( Hypertext Markup Language )
* CSS ( Cascading Style Sheets)
 JavaScript

* DOM ( Document Object Model )

* SVG ( Scalable Vector Graphics)

e http://www.w3school.com.cn/

i R YSesy



http://www.w3school.com.cn/
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HEITH

- DA : Notepad++, Sublime Text %

- MYE2F: IE 9+ / EDGE / Chrome / Firefox / Safari /
Opera, #E7#FF Chrome

- RS54 E: Apache, Tomcat 3

« ARGEIERA: Sublime Text + Chrome + XAMPP

i R YSesy



AIAF AL EIAZER - Ul - Z&HE - 2016

HSHTML

<IDOCTYPE html>
<html|>
<head>
<meta charset="utf-8">
<script src="d3.min.js"></script>
</head>
<body>
<p>Hello!</p>
</body>
</html|>

| ot
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12ED3.js

< | D3js
- % n= =B
v 4 > [LEEEFX > Main (D:) » D3js
» HERE) B
Z& OneDrive d3.min js
@ index.html
9 HER A
o R
. 0O

eSS e
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1ZED3.js

* T#D3
https://github.com/d3/d3/releases/download/v4.1.1/d3.zip
- A& js it

<script src="d3.min.js" ></script>

g (VI ET): <script src="d3.js"></script>

- B%5|H

<script src="https://d3js.org/d3.v4.min.js" ></script>

- V3 (BHIFEHEER)
https://github.com/d3/d3/releases/download/v3.5.17/d3.zip

<script src="https://d3js.org/d3.v3.min.js" ></script>

(va5v3muX7ll: https://github.com/d3/d3/blob/master/ CHANGES.md)

i RS



https://github.com/d3/d3/releases/download/v4.1.1/d3.zip
https://github.com/d3/d3/releases/download/v3.5.17/d3.zip
https://github.com/d3/d3/blob/master/CHANGES.md
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i TR

®@ W top v [Preservelog
b

) ) [m] X
/[ helloworld.html X\
[ . . . e
€ — C  [Jfiley//Di/Mei%20Honghui/D3js/helloworld.html =
[w ﬂ Elements Console Sources Metwork » i X
Hello! IDOCTYPE html
<IDOCTYPE html>
<html>| ) Dock side =2 Jd O
P <head>.</head>
¥ <body> == $@ Hide consale Esc
<p>Hellol</p> Searchallfiles  Crl = Shift + F
</body>
</htmls More tools »
Shortcuts
Back Alt+Left Arow Settings
Forward Alt+Right Arrow .
Reload Ctrl+R
Save as. Ctrl+5 3
Print.. Ctrl+P body user agent stylesheet
Cast.. < .
display: block;
Translate to English margin: »8px;
¥
View page source Celbwt 0 R
Inspect Ctrl+Shift+1
i Console x
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i TR

(4] d3.minjs

[w ﬂ Elements Console Sources Metwork Timeline
Sources | Content scr... Snippets [4] | d3.min.js ;
¥ [ tap 1 // https://d3js 3
- 2| Ifunction(t,n){
v file// 3 For(;e<r;++a)ul 4
¥ [0 D:/Mei%2 0Honghui/D3js 4 t=t.slice(@,e)) 5
5| o<ra&i(r=o0={r+a)
[ helloworld.html 6 t):isdi._},t}fu &
[ d3mings 7| },point:functio 7
8| svg:"http:/ /e R
g
1a
11
12
13
14
15
16
17
| 18
e = i
Cansole 26
R 21
® W top ¥ [Preservelog 27
» e 1]
Line 1,

di.minjs:formatted =

Ff https://d3js.org Version 4.1.1. Copyright 2816 Mike Bostock.
Ifunction({t, n) {

[0

F

"pbject" == typeof exports && “"undefined" != typeof module ? ni

Y{this, functionit) {
"use strict";
function nit, n) {

return t < n 2-1:t>*>n 2?1 :t>n28a NaM
¥
function e(t) {

return 1 === t.length && (t = r{t)),

{

left: functionin, e, r, 1) {
for (null == r &% (r = @),
null == 1 &% (i = n.length); r < 1i; 1 {

var o = r + 1 23> 1;

tin[al], el « @ ? r=0+1:1=0n0
H
return r

T
right: functionin, e, r, i) {
for (null == r &% (r = @),

«1

Colummn 1
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il TR

€ Developer Tools - file:///D:/Mei%20Honghui/D3js/hellowo:

[w t__defineﬁetter‘_

__defineSett
__loockupGett
YOt 1ookupsett
[ ascending
¥ |behavior

Sourg

bisect
bisectlLeft
bizectRight
bisector
calor
constructor
csv
descending
deviation
dispatch
dsv

ease
entries
event
extent
format

H (formatPrefix
functor

® Y.

=

G ]

« [ces  Metwork Tim)

elloworld.html

» d3.]_defineGett

>

¢
>
A
<
>
)
<
>

console.log(window)

» window {top: Window, Location: Location,

undefined

console.warn(window)

ments  Console

Sources  Metwo

» window {top: Window, Llocation: Location|

undefined

console.error(window)

» » window {top: Window, location: Locatio

undefined

Breakpoints

ht scr.  Snippets 4] d3.min|
°Pletl...
1| fung
I2:20Honghui/D3js 2/ r(),9
pwaorld. html 3_ ;EE%
hir.js 5|4
{} Linel
t gl @ [/ Scope Watd
N
t Paused
feakpoints
nts
hts +

¥ [ Preserve log

lo')
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Hello Worlid

/[ hellowerldhtmi X "~\
|

& - C [ filey//D:y/Mei%20Honghui/D3js/helloworld.html

Hello!

<IDOCTYPE html>

<html|>
<head>
<meta charset="utf-8">
<script src="d3.min.js">
</script>
</head>
<body>
<p>Hello!</p>
</body>
</html>
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DOMJITE

|._"It ﬂ Elements Console Eﬁ%’?i’iﬁ)\$01ﬁ1ﬁ

AT LY L L 1~

‘:h‘él“l} ) $a

P <head>..</head:

¥ <body> < <p>Hello!</p>
</body> > $@.append|chlld

</html>

html  body
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DOMITE=

d3.select('body’).selectAll('p’).text('Hello World!");

 select / selectAll

¥ <htmls - selector i&£#¥3% (i.e. 'body")
» <head>..</head> - selection ﬁj::%%
¥ <body>
<p>Hello World!</p> . . )
‘ /b';dw g var p=d3.select('body’).selectAll('p");
</html> p.text('Hello World!");
html body

p.style(‘color','red");
p.style(‘font-size','48px’);

|Conso|e | Search Emulation Rendering

© ¥ <topframe> ¥ [ Preservelog
> d3.select('body').selectAll('p")

“text('Hello torld!'); d3.select('body’).selectAll('p")
[>Array[1]] text('Hello World!")
> | .style(‘color','red")

style(‘font-size','48px’);

i SRS NSRS
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DOMT=

J [ helloworld.html X\

« - C 'rDﬁle:jf!D:!Mei%EﬂHonghuifDEjs!helloworId.html

Hello World!
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#PFEENR - D3RI

a=d3.select("body") » <body>..</body>

b=a.append("svg") P <svg width="10" height="10">..</svg>
c=Db.attr("width", width) |» <svg width="10" height="10">..</svg>
d=c.attr("height”, height)| » <svg width="18" height="10">..</svg>

e=d.append("g") » <g transform="translate(100, 100)">.
f=e.attr("transform”, "trar| » <g transform="translate(10e, 100)">.
g=f.append(‘rect’) <rect></rect>

| ST s
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$LEISVG

d3.select('body’).append('svg’) /B velowargiim
attr('W|dth' 50) €& — C [ file:///D:/Mei%20Honghui/D3js/helloworld
attr('nheight’, 50)

.append(circle’) Hello World!
attr(‘cx’, 25)
attr('cy’, 25) .

attr('r', 25)
style(‘fill', 'purple”);

2 o

| N
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[w ﬂ Elements Console Sources Metwork ¥ i X <head>

——
<p style="colaor: red; font-size: 48px;">Hello
World!</p>

circle cx="2%" [
purple; fcircle

L/svgE> f—

</baody> ype eX CSS
</html> -
html  body svg m href:"SterCSS" />
Styles | Event Listeners DOM Breakpoints Properties

< >

Filter thov 4 .cls + - /head
element.style { - f_;;éi;_____l _____________ .
[« fi11: Mpurple; . | . Style.CSS.
1 : e 1
Eircle[.ﬁt‘tr‘ibutes Style] _ _i_—_i_ _ C”’Cle{

cx: 253 E i_______:;_______j E .

cy: 25; E = E fIII: lJ r IEEI

r: 25; | - ! p p ]
*® user agent stylesheet _ - }
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#PFEXNR : CSSHER

<head>

[w ﬂ Elements Console Sources Metwork L 4

¥ <body>
<p style="color: re

World!</p>
P iscripts.</script>
¥ <svg width="58" hei

rel="stylesheet"

e type="text/css"
</htmlz
htmi body svo [0l hl‘ef="Sty|e.CSS" />
Styles | Event Listeners DOM
ad>

Lile syl =% P

circle { P > CSS:
-Fill: . #z2e220 e{
fill: purple;

el
-
m
P

4»

cx: 25;

SEEEeEEBEREN:
ToE2g

EEEECEES
BEBm o .
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N 7EER : SVGARER

RREAELE

(0,0) (300,0)

(0,100)

* transform: translate / rotate / scale

ABC (orig coord system) /QQQ (scale)

‘ ABC (translated coord system)
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scale

x=d3.scale.linear()
.domain([min, max])
range([0, 300])
EH: x(10)

var min = d3.min(dataset);
var max = d3.max(dataset);

d3.scale.category10()

i SN TYESS
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i R FAHER)

|year
1850
1860
1870
1880
1500
1910
1920
1930
1540
1950
1960
1970
1980
1990
2000

male
10239794
14067353
19401824
23551807
38915235
47510999
54149740
61845657
05950138
J4897011
28075636
98781173
110040681
120895304
137863441

female
9747765
13421099
19120905
24603241
373473586
44742351
S1871820
60439516
03718853
75797823
91225906
104520833
116981087
127212264
143557276
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1AV &R

. _ ' ¥ Array[15]
d3.csv('population.csv', v 0: Object

function(error,data){ female: 9747765

male: 18239794

_ vear: 1858

})’  proto  : Object

v 1: Object
female: 13421899
male: 14867353
vear: 1368

 proto @ Object

2. Object

# J: Object

» 4: Object

»5: Object

O 9
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Step1 : 1i1a1t

x((BL:O X(4)=width-barWidth
y(max_y)=0

y(O)heght.III

barWidth

| ST s
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[ )
[ )
Step1 : {115t

var x=d3.scale.linear()
.domain([0,4])
range([0, width-barWidth]);
var y=d3.scale.linear()
range([height,0]);

var yAxis=d3.svg.axis()
.scale(y)
.orient("right")
tickSize(-width)
tickFormat(function(d){return Math.round(d/1e6)+"M";});

i S WIS
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[ )
[ )
Step1 : {115t

var svg = d3.select("body").append("svg")

attr("width", width+margin.left+margin.right)

attr("height”, height+margin.top+margin.bottom)
.append('g")

attr("transform”, "translate("+margin.left+","+margin.top+")");

svg.append('g”)
attr("class”, "y axis")
attr("transform”, "translate("+width+",0)")

.call(yAxis)

i SR YSes
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@ Step1 : YAk

100M

8OM

60M

40M

20M

OM
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ZUEGBE

var data = [ 'one’, 'two’, 'three'];
/[ databinding html x|
€« - C [jfiley//D:y/Mei%20Hong

d3.select('body’).selectAll('p’)

Enter
.data(data) Eoter
.enter().append('p") Eater

text('Enter"),
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ZUEGBE

»IRFERT R
var data =[ 'one’, 'two’, 'three']; - select
» selectAll
d3.select(body’).selectall(p)  * HBEHE
.data(data) 3 E IS POE - SO
.enter().append('p’)
text('Enter’);

| ST s
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ZUEGBE

.. IEFER
var data = [ ‘one’, 'two', 'three'[;  » 83 g $iE
* datum

d3.select('body’).selectAll('p’) WE— NIRRT EFESE

.data(data) ;;ita ANEOEFRIRE ¥
.enter().append('p’) é@gfc%'—%iﬂﬁég%%ﬁ%u

text(Enter); BE

iR S G R

i S YSes
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ZUEGBE

var data = [ 'one’, 'two', 'three'];

/ [ databindinghtml x
€& — C [ file:///D:/Mei%20Hong

d3.select('body").selectAll('p")

.data(data) T_m
.enter().append('p’) 5 it

text(function(d,i){
return i+'-'+d;

1;

) ;II i 0 .ﬁ|
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ZUEGBE

text(function(d,i){

i Console x
COﬂSO'E'Og(d,I), ® W top ¥ L[Preservelog
LI . one @ databinding.html:15
return I+ - +d1 two 1 databinding.html:15
}) three 2 databinding.html:15
] »

T BRTEESASY,
55 R 2 4

| ot
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ZUEGBE

IREFEXR

var data =[ ‘one’, 'two', 'three']; HRE IR
d3.select('body").selectAll('p") > BUE S & R

-data(data) - Enter: 38 T3 R TR
.enter().append(’p’) - Update: #3853 R %F N
text(Enter"); « Exit: SR IToXT N

i SR YSesy
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EURSIE | =MhFEE

Data Nodes

Fig. 6. When new data (blue) are joined with old nodes (orange), three
subselections result: enter, update and exit.

N o)

| Ty
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ZUEGBE

<p>Update</p> (—D d::ab:;mgI;m;ile:ﬁfD:f:ﬂ;i%EﬂHcmghui
var data = [ 'one’, 'two', 'three']; Update
var p = d3.select('body’).selectAll(p’) |™
.data(data) e
style(‘font-size’, 20px’); update
p.enter().append('p’) enter
text('Enter’);

p.style('color’,'red’); update + enter

| SIS
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Step2 : FURSIE

x((ro X(4)=width-barWidth
y(max_y)=0

y(d.male+d.femal

barWidth

i R YSesy
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mm Step2 : FEHIE-Enter

[* male */ [* female */
var bar_male= var bar_female=
svg.selectAll(‘rect.male’) svg.selectAll('rect.female’)
.data(data); .data(data);

bar_male.enter().append('rect’) bar_female.enter().append('rect’)
.attr('class’,'male’) attr(‘class’,'female")
attr('x,... attr('x,...

i S YSes
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@ Step2 : HiEHIE-Key

- KeyeR 3
- 5E0AHEIE]
.data(data, function(d, D){return i;})

- BIEARFIEAkey
.data(data, function(d){return d;})

- HIENE—%E
.data(data, function(d){return d.id;})

var bar_male=svqg.selectAll('rect.male")
.data(data,function(d){return d.year;});

SN Nvaes)
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m Step2 : iE45E-Update/Exit

/lupdate [lupdate

bar_male.attr('<',function(d,i){ bar_female.attr('<',function(d,i){
return x(i); return x(i);

b; 1

llexit llexit

bar_male.exit().remove(); bar_female.exit().remove();

i S YSes
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am Step3 : T

llexit
bar_male.exit().transition().duration(600)
attr('y',height)
attr('height’,0)
.remove();

‘ ‘ remove()
i ﬁ ;@\ 0 oi il
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° [ I
am Step3 : GE

/lenter

bar_male.enter().append('rect’)
attr(‘'class’,'male’)

/lupdate

bar_male.transition().duration(600)
attr(>function(d,{return x(i);});

llexit

bar_male.exit()...

i R YSesy
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am [E]fR : Update SEnterffd|ififE

<p>Update</p>

<script>

var data = [ 'one’, 'two', 'three'];

var p = d3.select('body’).selectAll('p’)

.data(data)

style(‘font-size', 20px’); update
p.enter().append(p’) enter

text('Enter’); -3 varhUp dateT
p.style('color',red"); update + enter gﬁ%ﬂﬁl'ﬂﬁ'ﬁﬁﬁ =,
</SCFipt> /IJ\\j]u T Merge Ap 7

.
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Step4 : 3H-CSS

style.css:

rect:hover{
cursor: pointer,
stroke-width: 2px;
stroke: black;

| NIy
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— . E —
m Step4 : X H-BIFIHRAL

var onclick=function(d,i){
console.log('clicked',i+'-'+d.year);

bar_male.on('click’,onclick);
bar_female.on('click’,onclick);

o
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¥ <table id="graph”>

Y<itr>
P <td class="cell">..</td>
P <td class="cell">..</td>
</tr>

Pitrou</tr>

Pitro.</tr>

Pitrou</tr>

P itr>.</tr>

P<itro.</tr>

P<tro.</tr>

| eIy
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BRI

graph tr td

X} ey

C ey

9,
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BRI

var rows=d3.select("#graph") function(d,i,j){
.selectAll("tr") console.log(d,i,j);
.data(data) }

.enter().append("tr);

Console | Metwork conditions Search

D W top ¥ L[JPreservelog

var CelIerWS.SeIeCtA”("td") er [ Regex [ Hide network me
data(function(d){return d;}) %7 te@=

Object {day:
.enter().append("td"); Object {day:
Object {day:
Object {day:
Object {day:

=

hour: 21, value: 198967} 21 8
hour: 22, value: 146748} 22 8
hour: 23, value: 98658} 23 @
hour: @, value: 41006} 6 1
hour: 1, value: 19675} 1 1
hour: 2, value: 13781} 2 1

\-m hm

-

= =
-

-
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d3.layout

0.0‘- 3 Lne Moot L)

d3.iayout.pack ) d3.layout.patition()
d3.pack() d3.partition()

LLINS
evoiiet
NTe

d3.|ayot.treemap() d3.layout.force() §

d3.treemap() d3.force§imulatiorl() i
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VEGAZX7!

"name": "arc",
"width": 400,
"height": 460,

EEAER
"data": | —
¢ "name": "table", Exaﬁ

"values": [12, 23, 47, 6, 52, 19],
"transftorm": [
{"type": "pie", "value": "data"}

| iR

}

1, —1\
"scales": [ Ex Scale
{
"name": "r",
"type": "sgrt",
"domain": {"data": "table", "fileld": "data"},
"range": [20, 100]
: }
k) e AT A 7 = Pl
"marks": [ EXE
{

"type": "arc",
"from": {"data"™: "table"},
"properties": { =] =S U 3
roperties. ElcREBl. EEFEIE.
"x": {"group": "width", "mult": .5}, .
"y": {“group™: "height”, *mit": 0.5}, k4R IEHIRE
"startAngle": {"field": "startAngle"},
"endAngle”: {"field": "endAngle"},
"innerRadius": {"value": 20},
"outerRadius": {"scale": "r"},
"stroke": {"value": "#fff"}

19 12

23

52

4T

* VEGA
- Z£TD3Z EHSESEAHASE
18 & (specification language)
* VEGA-Lite
- #4 TVEGAEIFRAE H1ER
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ECharts

16:34:22 EFEB45L, 50ms
\ 1990 5 2015 FEXERANSSS GDPO® 1920 O 2015
1  app.title = '§BE";
2
3~ var data = [ 85 -
4 [[28604,77,17096869, 'Australia’,199¢
5 [[44056,81.8,23968973, 'Australia’,2€
6 1; . '
7
8 v option = { .
9w backgroundColor: new echarts.graphic
10 offset: o,
145 color: '#f7f8fa’
12~ 3 o
13 offset: 1,
14 color: '#cddeds'
15 1D,
16 -~ tatlen: {
17 text: '1990 5 2015 EEEFR AL
18 s
19~ legend: {
20 right: 1e,
21 data: ['1990', '2015']
22 %,
23 XxAxis: {
24 - splitLine: {
25~ lineStyle: { T T T T T T 1
26 type: 'dashed’ 0 10,000 20,000 30,000 40,000 50,000 60,000 70,000
27 }
28 }
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processing

void setup() {
gize (04, 3e0);
background (102) ;
}

volid draw() {
stroke (253} ;
if (mouseFressed == true) {

line (mouseX, mouseY, pmouseX, pmouseY);
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A TRXIEL
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- 32 5, T BE<ECharts<VEGA<D3<=processing
- ThEE/RIE M

- D3>=processing>VEGA>ECharts>32 Ex X\ T &
BT ER

- processing(& M )>VEGA(canvas)=ECharts

>D3=VEGA(SVG)>processing(web)

| ST s



AIAF AL EIAZER - Ul - Z&HE - 2016




AIARF AL E]ER - U - € - 2016

i

- D3ZftA
» A AIEIZDS
* WA E— 1 D3%ESF
« HTML+CSS+JavaScript+SVG
- 3] iEI D32

- M52 T BE+4y4{T+console.log
D3 API: https://github.com/d3/d3/blob/master/APl.md

- D3 #5]: https://github.com/d3/d3/wiki/Gallery

| ot



https://github.com/d3/d3/blob/master/API.md
https://github.com/d3/d3/wiki/Gallery

AIAF AL EIAZER - Ul - Z&HE - 2016

L3I

BRRR

meihonghui.zju@gmail.com




